Long-term survival and differentiation of human peripheral blood CD34+ cells in SCID mice.
Human peripheral blood progenitor cells (PBPC) are currently used as a source of hematopoietic reconstitution by autologous transplantation after myeloabrative chemotherapy for malignancies. PBPC would also be useful for allogeneic transplantation since the collection of PBPC is much safer than that of bone marrow stem cells (BM). For allogeneic transplantation, it is imperative to confirm that PBPC contains self-renewable stem cells that can sustain a long lasting hematopoiesis. In the present study, we examined the reconstitution of human hematopoiesis in severe combined immunodeficiency (SCID) mice by transplanting peripheral blood CD34+ cells in which the neo gene was transduced as a marker. In 2 of 4 mice receiving PB-CD34+ cell transplantation, the neo gene appeared as early as 4 weeks and lasted as long as 24 weeks in all DNA preparations of bone marrow, peripheral blood and spleen cells from the SCID mice, while in 2 of 4 mice receiving BM-CD34+ cell transplantation, although the neo gene also lasted as late as 24 weeks, it did not appear as early as in the mice receiving PB-CD34+ cell transplantation. A similar observation was noted in clinical trials, i.e. the white blood cell and platelet recovered earlier by transplantation of PBPC than of BM. In mice who had the neo gene, we were also able to demonstrate by FACS the presence of human lineage specific antigen in the cells as late as 24 weeks after transplantation with PB-CD34+ cells, and the presence of human IgG in the sera 10 weeks after transplantation. These findings indicate that PB-CD34+ cells contain long-term repopulating stem cells which undergo differentiation in SCID mice.